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#11 2 0 0 3 - 0 8 1 3 1 7 ^- v : 1/ 

TO* 

[lltf] 5 0 2 0 7 2 

[it *n i ] rn^fo z mm l , tttfc#a» ^ sit $ ntzm^m. * & *t 

mm tf - A £ ti & ^ifiiX l±$« tf - a ^^~HHXh 
h #«ft^r|p] i:ftot, j§l§ t'-AKiff tf — a ^Kt &»<^^Mi^<7) 

*f|fiJl££M:£-£*, If 1 3Ui 2 gB*Oj@#j8$|£«$S1t 0 

^.^.(Dmrnm-^^-D^xm^mffo , if ^ 1 - 3 ow-r 1 Jifsaos 

[If ^ 5 1 fjffi^f t«#l£^\ 3Hi tf— A T^iff 2titz'J?&< bi>i 
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Srtfii", If Jjfcg 1 - 4 W^fti^ 1 ^fBttOjg#$o£<§:f=^o 
[#§^M&t£IW] 
[0 0 0 1 ] 

[0 0 0 2] 

[f«ott#f] 

HI130 ( a ) (±, iRWt:ffl^P)nti»4 

F7>^fa-ti o m^i&zmmxii^mir&m^&io, pzt (f 

* >WLZ?)VUZ'&& : Pb(lead) zirconate titanate) Kft^S *l2>1±.M l -k 9 < 
PVDF (*°'J "7 -yftfef-V : polyvinyl difluoride) Hft^$ft 

-•9- 1 0 1 <7)M^C(i*fe& 5 lfM£*iT;fe •) % >T ti^omUfi, /^Vt-f^^ 

tfiEM-^n^iui^^-en^ti^M^tL-cv^o h 9 > x -f i — 9- 1 o i 
x-f a— 9- 1 o i zmm-tz z t in <o , ztL-frtMom^igL v 7>^fi-t 1 

[0 0 0 3] 
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V 

[0 0 0 4] 

o W f£\ if tf - A OiiSi ffijg £ lfij± 3 -frfc «K ^ Sr Mi t L •) , ffl □ fl 

tz, t^l/^itt-f Kn-r* t ig:*$ii-C^-5tttSx.«r^o 
[0 0 0 5] 

£fc*fgx.fctj, (Barker) fa^zfVJ (Golay) flHMSsfcffiWTaHS tf 

(i, ^ (null) 9>f > Wtilx&^EEriHrn t &&fli£7&q?£-r , 
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o 

[0 0 0 6] 

[#1**19; 1 ] 

*m$mm 6 1 1 9 7 8 o -5§-f»# 

[0 0 0 7] 

in l j: n t -t & mm) 

Kn - 7'l^^iS:It ^ ^ t ^ @ fiH t^.o 

[0 0 0 8] 
[If S *WikirZ>tztb<D^wa 

ft tf-AXIi|:i if - A Srfllfifci- h ttftOjg#ilfcj£#Ojg|6]te £ ^ffc 
[0 0 0 9] 

ffi]14*$IJ»1-^><7)-e> vv-TtL(77 : g : H77(S]^i3V^T^+h'1' Kn-:/]£#J&*<8:*Sft 
jg^rS If - A £ ii^f nct^t^o 
[0 0 10] 
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#11 2 0 0 3 - 0 8 1 3 1 7 V \ 5/ 

<7>®^r& h 7 T^-^rt* Steffi £^=b^T^M£ ft &S#&K<fc •) , flfjeco 
? y x r*. - -9- 1; & v » r $ *i jSWft^ =* - ^ffiM * ttfflSE^-f £ - £ 

[0011] 

^JgffiJttt-tJ-'f Kn-rtoMicov^r, HI -114 L&7& s f>S&931~<& 
o Ell W[H3ti, Stt^Mfit^ c i o t^Flrt(Ottt^IMi:f 
JfcSft&^ffiBtJSfr* (WT> tEM7 s n7 7^^^n) ^Uv^o 

fi, gp*>> iwtsfr^fa-tot, set, tfy-f-, MPg^** 

t^L/"> Ul/-y3>i:i>) jfca&ibfirt: & 0 HI 1 &OTI3 

[0 0 12] 
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^•t'a— * fcffi^fc^&fc^U (b) fi, *B|fiJteOBiv» 

*£-C*£ 0 El 1 K^-TJ: -9 W^<7)ftJt^>J^^^l^^^tf-A^fM 
-f£*l£-Kti, ftftteV^mttm^tz-ft (b) rt\ £#W»:HM KD-yt 
< #P x. ib tLTt Wffi^S 7°n77^f;u j&*f# <b ti x v ^ 0 
[0 0 13] 

TNfe&o n?!ARClSU t- ARC2li, MWla, lb,-, W, 2 a 
,2 b, —&*ti<?tim.W}-f&mto9 J < >^tMi:iLti^o EI 2 co ( 
a) W (b) C^-TctdH, WlftO^JK^J^v^ifij^jg^lf-AUS IS 
0 i 'US2^Mt^i^Cii, HiWl a, lb, -, RZ>\ 2a, 2b, 

L, -ttib (DWim^WL \z X o X m^WL t: — A j^ffM $ *i £ o 
[0 0 14] 

BI2KM\ tltRtARC lIliARC2t^>f>W:?|v^ v :g(?)ft 

H2<7) (a) C^tiTC, }Efrt£<7)^3tT- 1 a , lb, —j&»£>|§£ Lfcfi 
Mia' , lb' , -(±, ^B&JfcS&t^&l-Cl^-ei&o 1 a' , 

ib' , -tcio^Tti, #3ew*^f>^«jjije^ifi59'*«i£tfe-t-*o -eofc* 

, ITla, lb, -OgeSlwtfJfcxb-f, ^fn^t^ib fctitriS|— $ 
Wt^USl a, US lb, @tS^-AUSlwM^4tSo 
T% ^^FiVUSla, US 1 b, -fi, S&£ L taS^iS 1 a' , lb' , -<7> 
1*1, ilttt*-AUS 1 C^t^^^iLtv^o L^L^^fb, ^nt* 
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[0 0 151 

— H20 (b) H^-fi^c, ^14^3^^?- 2 a, 2 b, —fr 
J&53*(4, U S 2 a , U S 2 b, — Tab-So *<?>tz*>^ jg^vS h 7>^fa-t7 

d' k*3v>-cj±, ^us2 c^us2dc^ti^}:, -e<7)ti t ^ tcomw 

, i@M^-AUS2WMt:f4tl>o *^OEBa f **ffri£j&>"b«ft 
&tCfi£oT, JjfcfrUS 2 a, US 2 et^tiii:, jS#fttf-AUS 2 

^^S^/J^v^t^Ufi, itlf^^^fa-tri/^f^ (#iR(4, * 
?2aM2f) K*3V>T<>, iitt^'-AUS 2«i:f 4f-6^US 
2 aMUS 2 f M^?£2 a' RV r 2 f ' O^lf^fr (£3^P*> HI&Tjft) 
tO^-T^Jtti-e^tJ^i < fcfcfcuOtN 2 a WUS 2 e<9^:£ 

^ f *fii:*^t4:ili4v». -77. m^l^^m^ 2 a, 2 b, -£fflv> 

[0 0 16] 

077^;^^Ltv^ 0 13(0 (a) f4, *gfateOpv>&&O^T£fflv*fc& 
£-£^U (b) 14, ISlfiJttOSIv^SrO^^ffli/^^^^LTv^o ® 3 

[0 0 17] 

1114(4, mk<nm^*m^xm^WL\z-^z$m^&mM*nm^htztb<n>m 

T-^J), R3HARC 3M'ARC 4 (4, StW3 a, 3 b, RV\ 4 a 
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v 

a) Tktf (b) (CTjrf £0^, tf!lxJi\ HO^^Hii^ £ tL/c@^tf-A U 
S3^0 f US4Mt^^t:ii, lim<7)^T-3a, 3b, 4 a, 

4 b, -l±, ^^(b^vroffiJttT JUICIER) $tL^>o 
[0 0 1 8] 

@4<7) (a) H^i-«fcdU, »^i^3a, 3 b, •••^<b3sfc®?£3 a 
',3b', -£f§££-£&ff^c(2, 5fcmk;£^£J; ^ t~, |?3a, 3 b, 

— B14 69 (b) H^f-ct^H, tif6]'tt<7)?^v^^-4 a, 4 b, -^o#§£ 
L^fS4 a' ,4b', ^tt h 7 >Xf a-t7 V-flUlI^ 

mz±£ <-rz>t, i^^^L^tt t - a u s 4 1 

-C£&<&£o MoT, gfif-AUS 4coffMH^L^v^^^5t(i > ^ 
[0 0 1 9] 

[0 0 2 0] 

^ h 9 > * fi - -9- fcm^w & - 1 iz x 19 > mkw * mT-eu k * * * 
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x m&fc tr - a =§: -r & t * k , tttfcfl^ «b r# £ n m * l 

«if^^t^>o -n^^gMh^yxfa- tfiR(4\ PZT ( 
>S'»3 : Pb(lead) zirconate titanate) Hft^S *l&l±lE-fe T 

PVDF -7 ylt^-'J -r*> I polyvinyl difluoride) tCft^£ 

fS(c4*K ^n^n^SRl^^^^^vx^u^i^Ma^^^^^ll^L, :ti 
[0 0 2 1 ] 

?k-*-* 0 i&kmttmm^i&h ? > *.—*}■ tit. m^mn^zitm^^ 

[0 0 2 2] 

^»^tc^^^^i^g^g(i, ^mj^jspi it, 

£1f $ 12t, SHgflJftffi 13i, 14t, 3s5:lf $jmsr> 1 5 t 

[0 0 2 3] 

iH<fa^/^->IB'lf.gPl 2(4, «&03g : F-^^-x.f>tL4ilMB#M7& ? aa:5E$tL 
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* 

^is^fo] u tr - a £ ;ifg -r h m \z m v > f> ti * o @« tr - a * & i& 

tSlfilttft 9 - y \z o ^ T fi , &-C# L < sfcHB-t & o 
10 0 2 4] 

1 3 it. mmm&'*9- >uwm i 2 KiEis$ftTv**«fta>a£« 

, m7£<r>mmmm^9->zmiR'fz>o ttz, mmmmui 3<4, mtztitzfit 
famm;* 9 - > Rv?mmm&^ 9 - > izm-3\*x , m^wl b 7>xfa-t7 
v<i 1 oi l z^in^mm<om^z^ti^n^K.hti^mMnmit^-t^o 

[0 0 2 5] 

^Fffij K [6] It T fz;«5i- * i!HW tf - A £ *L £ o 

[0 0 2 6] 

mm2 1 iz&if zfcmm-^r &frt ^MJ^gpi i^w^o-c^ 

[0 0 2 7] 

2 2 %mmm^9->tmM2 3 Sfs$uw2 a 2^k«*r2 5 t 
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[0 0 2 8] 

ti&mmmmmzyz. ^ntz^mmm^ ?->t, ste-A £flu&-r %> mm^m. 

wf|^|S]SJ>l?(:$fi|fi^Mtl) J: ^ iz^in -7 * m\z 
[0 0 2 9] 

m tr - a ^-r x- * a^js £ ti h o 2 ^sa-it^ 24^ 2 a\z 
a^x^i&ztitz^T&r-? £f£it-t£o 

[0 0 3 0] 

2^7cX(±3^7c®ft7 : ---? ^m^L-th t$k\z^ ^tih^mmT- 9 u*j-lt, 
-9 i^mmLxm^mit^m^ir^o ^U2 ®ixj*, crt^l 

[0 0 3 1 ] 
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^-v: 12/ 



^t:, mmmm;*?- >umu 1 2 &y^{w m^<9 - >mmM> 2 3 ititmz 

[0 0 3 2] 
[0 0 3 3] 

F7>Xfa-^7Wl OC^i^ttft©^! 0 a, 10 b, K 

^•^->DTt3»o%>rHi^:|gt!ji-^)o ztaz£*) y -etifti^f ? 1 o a > 1 

[0 0 3 4] 

(i, HI6<7) (b) C^I-i^H, PTOcfEtfr2*L£ltm^SfT-l 0 a, 10 b, 

•••£i^#> SOI/- kf > L ~C & § , -?-*i-rti<7) -7°£jiM^? - / DT 

v^TJUM^IEWjI-^o IH6C0 (b) H&^Tfi, ^^-^So^fT- (10 a 

, 10b, 10c), (10b, 10c, lOd), —tf'gi ti& £ i iztrfr- 

&v> 0 -eoi^tc, «-r^^*^--7°HiaV^T^T-l 0 a, 10 b, LT 
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[0 0 3 5] 

tg[S]tttiJ«^^-> tit, z<D£n \zmk(n%^f^-Myy^-^^9-y 
[0 0 3 6] 

i-f\ xt-^S t£»J«1 1 (i, £ff&<^f£;fx£ig^v£ 

ftijffli/^ - ^atf&flra®'** - y\zm^^x, mmm-^^u i 4 iza&isra 

[0 0 3 7] 
[0 0 3 8] 

-trw 1 0 ti. igttx3-^^t5 0 ittF7>^fi-tri'^ 1 

[0 0 3 9] 

Xf 7 7°S4CJd^ M^SSB 2 lti, mZkom^frbtti^tifttlZti 
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ttaiifWLt, tmmm. stc, 7^^m, A/DttfoftM 

I^ito Xf 7 7°S5(3>/^, If^M^ftT^ttWf-Sr (fr/^f-^ 
) li > 1 &fB«SB 2 2C7^>ri:t: iH^f frit £ ft & 0 
10 0 4 0] 

X-r y-7°S 6 (CioV^T, $ffflTlJM2 4 X if y 7°S 1 H&v>-Cs£7e£ ft£ 

^i^^ffi] iz Mfc-t h nft&MW v-^mmm^ 9 - > \z » x , 1 & 

i£«sr>2 2 nfE'if.^nrv^^ai#-^cov^T5:fg-7 + -^xM ; a^tf^o -ft 

Hi *K 7 7°S 1 Ci3v^TI^^tL7t^a^|6]^Mi-^>^f bT-A^^-r* 

ai-f - * t5> ? ^^ £ ft£ 0 x r- y -7° s 6 tc&v^rffM £ ti/^i&T-*- * t±, 2 

mM2 5 KgE«$tt* (Xf7 7°S7) o 
[0 0 4 1 ] 

Xf 7 7 , S8i:i5v^, 6l±, 2 &IB1S*B 2 5 KIBES $ ftTv>£ 

^x-^C^v^r 2^7cXf±3^7cMft^-^*Mi-^ >tM >P 

^> »W&3^0Mifc&3£*(ir*"o -&K> Xf 7 7°S9Ci3^t, ^SB2 7(± 

[0 0 4 2] 

H 8 Stf El 9 ii, ^Hi&f^t3#* jSW^^^e^Jaffli-^ - t K «fc o r 
f# <b ft fc^JESftJS 7*n7 7>f;^iUv^ 0 .1 ft <^JE3&JK 7 , o7 7'f;Hi 
, 0. 3 5mmft<7)11tWi^^0. 4 5 mm t: 7 f L/:gtf f 7 >X 

r'i— iJ-TU^f ^f>, t-blft2. 5MHz. 5r£it^<b&*<7>-i7M 

«9^#<bft/c^<7)-e*)^o 

[0 0 4 3] 

E18<7) (a) (i, ^<7)^Jt^^ = ^ = 0° 

it&WEE&J£7n7T>f fl/T£>4 0 EI8<7> (b) H\ JttfcOfci&K, ^T- 

<7>H3frHflnS£ 0. 3 5mm<h LT#.fikT-A<7)^fp]14^^< Lfc*^ri5»t* 
Ml7"n7r>fK^| l o HI8 J: 19 Wb^^i 9 v»J# 
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iz t± % J£f£ if - a <ajginii4 £ < -t z> c t n i 19 , t>f kd - r 

[0 0 4 4] 

HI9<7) ( a ) U\ tH^^^ = ^ = 3 2. 5° Oje^jfttf- A ^ftt-S 
fci&K, SR^oiiaiBBPEgl. 4mm<h LTijM£lf-A<Dtgfr14£3il< Lfc* 
^t:^itl>t)±?M7 0 D7 7 -f;u-e&& 0 HI9C7) (b) (±, SH^H^M 
□ &£0. 3 5mmt Lt#fitT- A«tt^^ < Lfc*&£KJ3*t&«Ea&JK 
7 , n7T^K^| )o HI 9 <50 (a) <h (b) <h £Jtt£ LT^ >b^& =t 7 #1,1 

-"roa&js**jft«F$nrv^3fc^*>^-6 0 @9<o (b) H9<7) ( 

o 

[0 0 4 5] 

*&isjttsrftij»-r*o-e. vu--rm^^m.-r^^t 

if - A $:Mt * a6 Ute&o^T £ ffl v » * <9 1\ £ff if - A S. t/^rlH kf — A co 
[0 0 4 6] 

HWftlL^o Lt^L&t^, MX(i$m<7)v^-r^^tcioV^T#.filf-A<7)^[6]tt 
fclWfg-rfUf. K n - 7^55- ^f«t -6 C i li bI^"C^ -i. a 
[0 0 4 7] 

1 ^. st e - a 7°n 7 7 4 frtmbtiZo tzx\ fux.(i\ mm 
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- "T j£53* 4- f * Cl t 7&*t? § Z> o 
[0 0 4 8] 

[0 0 4 91 

*ll»^iKi3^T(i, ^ffilf-AO}&lpH4S:(W»i- HI 6 co (b) K 

TF-t^kMmnmmttzm^tzo LfrLZtfh. ^o^n^-cta, loot 

o ^iTi^cii, Ell 0 -9 fcPBPfiQfiP^Srffl^-cfc&i/v, r^n 

^ZZt&Lte^o EP*>> Ell ODTtiTt:, #*Tfi 1 oo^-7*i:«* 

^PMffli^o^fcJtiicLr, ^kf-A<7>Riiw^# < ^otu •?<> -e- 
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[0 0 5 01 
[0 0 5 1 ] 

bs l & a* h mw-t o ii > n a * mm^um i>zm&.(om^m. ^ - a £ 

(s]B# ffMi" £ v ;u-f- if - a 3s$ff m & v > x , Jfitf: tf - A cot£[aJl4 £ CVftP 1" * (> 
co-C*& 0 ^gco^j&tcov^Tfi, IH5 H^-T^ohlBl^-eab^o 

[0 0 5 2] 

HI (a) l±, iltlf7>^fa-t7l'^(7)7l"ftt l l^^ = ^ = 0 

° <h U ffM$ti^lS^W^tco^-f6]^^Jt-e^L/z^ <DX-$>2>o mi \<T> (a 
) H^i"<t -9 ^^IIlt5 iC[p]ltT 1 6 C0j@^&lf-ATX 1 -TX 1 6 £|5| 
^FClfL, 1 ow*|pii:ov>t$i7 * - * x jjiiSrfifo ; i: *f x.4 c -co 
it K , co £ m $ v » * t:M^m> 4 o^Mli'-ATX 6 , 

tx7, txio, tx i i fiifintoafii/^fie-Atcio-rBiaLx -e-n 

[0 0 5 3] 

HI ico (b) t±, ^-cOJ: d i*^3ccOT"C'v< aU- va >£*T0 ItClo 
T*a6^tL^^/±^Jt7°n-7 r ^V^Lt^^o i fc, El 1 1 CO ( c ) *±, Jt 
%L<ntzib K , ^X<om^Wi A ^Ji[a|14cogiv^fi if-AiziotfML £J§ 
^UJsita^EE&Syn? r >f ;i/^LT^5 0 Ell 1 co (b) Sth' (c) £ *) 
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[0 0 5 4] 

too, iiftfW^^S5i«tc^i-^c t^-e#* 0 

[0 0 5 5] 

k is v > r (i , M^o^-fp] iz mwcom^m m - a £ -e ft-mam l , 

M ifi 1 ? BStc , ^jf & $ ft £ *»^|fi] US £ TJfi.fi tf- A (D^m± 
[0 0 5 6] 

ifc, 012© (a) Kjfi-tXTK^ lmJjfaizm^tii^-^TXZmmL 

tg(6m£ffjiJf$t-£- t^Mi Lv> 0 y*-*x9iikm*ff J >J8Hz > mti 

A?r^fi-^<7)r% v^lf-ASIffi OJt^tJtfcLT^ Kn-r^^WJ 
[0 0 5 7] 

BH20 (b) jc^-ridU, lt«^^ciWt$ii-ATX 
> H&O^IpJU^M F A 1 - F A 3 StfF B 1 - F B 3 ^JS$*14 i^i: 
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7 * - ij x^a^tT ? RIK & > J£ft fcf — A OJt[p]14^ftlJffll Lti 
[0 0 5 8] 

imi) 

o 

[H2] 

A $ v> tr - a $ & mm. z mm-t %> tz & <d mx$> z> 

o 

ItH3] 

t%mn<7>& ^mz \£ - a & c^iiPittoss v *mtL tr - a m v » t #*fto a js a** 

o 

IH4] 

#n <7> ^ se # v > jsme tr - a tm$L £ n h w. a £ tfc 9§ 1- z> tz z> <d m x $> %> 

o 

[05] 

•5) o 

[0 6] 
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[EI 7] 

o 

[0 8] 

v^#v£^-AOW!±^Jt-7 0 n-7 r -OH?&i9> IH 8 co (b) (±, tgft14<7>^v> 

3M£ tr- a ci o rt# ti/c^o^jt^/h $ v^#r& if - a owflESftSE^n -7 

[09] 

0 9(O ( a ) fi, ^[^14<7)?^v^filf-At;J:ort#»bn/i#^(7)^J$^^ 
^It$t*-^^J£Mrn 7 7 I) , H9<7) (b) t±, 3£|b]14<05§</> 

If - A J: o T# h fl fz^m<Dftm&± § V > j&g-jfc fcf - A O^ffi&Jt 7°D7 

[010] 

[0ii] 

<Dm 2 <r>mmm k # & jg^&ai^Mise k & »t * tr - a co^mm 

77 & £ m^i" -6 £ i6tf)0-e& & o 
[0 12] 

0 1 2<7) (a) (±, ittt*- AO 1 o(0M7j|6]t:ov^, lltotfl^ 
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